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v^*} ^) 

esidual chemicals), ^-c- (small particles), ^ (contaminants) 

7l*}7) ^S}^ m>£>H ¥flo|Bj# 4]3*Kr ^^o) jS^-SlC*. alolsHSl 413 

^ ^£3] ?«o]al# x||3*Mr ^o|D^. 7j£ 

4J#^o.S ?floi^§ 7Ji*Kr -g-^ol^. ^£S> ^^71 ^ft> 

H4OH). a^SK^ (H 2 0fc) . ^(H 2 0)£1 £^€-°-*lo| *}&S\tr AMU Jf. 
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WOW?} ?WB?\ ££^7} Hfl^l^^. 

\>. ^13^ Lflofl^ o1#*f^ oj^^^oj «H^]^J>. 41 

ifSj u*ef«> ^^o 5 «^S] A^ofl^- a] ?M1B£ S^^^El £^3^3. °l 

a. «^ °. ^ o. ^ ^^o S aa^^s ^# ^ ^ si 

+}o{)^ qo\s. x^zm o|£^£o] Bfl^=!c+. #7| 

^ . e|i ^3. aelJi 3i£ 2-3.2-3. a# t]<h*! ^ 3°l£ °1 

2} ^7] ^el2:#^}ofl 71 ^# 01^^ 0l£^£0l . 
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¥ s&sm. #71 n^y) di^b^ 

«fl^l^ ^ 2^2] #7l *Ji^#£ #7| tflS 3J#*> 7l*1£ 

H^&i ^-y . #7| #(fmne)°l «fl7|5l^. ;*fl infl7|^-. a^Jl #7l <>1 

^. ^^£] D*E^# #31 Hfl7l*Kr A 2«fl7|^ #7l 2Hfl7l^ # 

^1 2o|#jf wm^nt ^^sj-b #71 Hij7i^2] ^flifli*^ <sai. a 

31 #71 «fl7]^# mpisj^ «H7|^# 

#?1 #71 MH^H Ol^o] o|^<H^^ ojEiBflol^JH?} 3} 

SjC|. #7] ojEialo]>,«^ 7l^#o] cfl7lofl in#5|^ 7|### 

#71 oj^^l- #*>£ o]%A}?\±- ol#i ol=-«# £*V*}t}. ^ ojHl o,*> 
#7) o1#3l^ tfl^fS 3l3°-9# i## 3L«*>^. 7l##£ #71 

MWMi 3l#°-^ofl ^71^1 #EflS #71 #71 ol# 

Lflif^. 3l#<3# -g-^C^ 3l#<3 ^-^-^01 ti) *fl-g-^ ^ #71 »)#^«. 

^ ^oie^(deionized waterM A}-§-^ ^ flc*. . 7l##o] # 7 ) o]^^ ufl 

*ti. #71 ol^i Lflofl>H ^± ##o| ^ Si^. #71 o|££ o|=.«- 

7*# S^ofl Bfl^Slfe 7}# ##ofl uflAjSj^ ^e]#oU ofl^Sl^. ^ 

^7] <3#S1dJ 7}olH^l^ol Bl\]<£. #71 ol^^7> #*}5]nl #7l 7}o|H 

*W #*>^ 7>^-*>£^ £HH>»3. ZL^JL #71 ^2|olCi# oj 

<y c^lofl . #71 ol^i^ 7l^#ol ^-§-5}^- tfl3L. #71 Ml^S 31#^# 

31#°J| 2-5*. a^Ji #71 ifliS) S^«*# ^^5l«l. #71 
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S^-M * = ^l^^ol ^-g-s] - 2}££ 2£«»Vcf. #7l # 

V=fl 4)#°4# £th #?1 #?l ^ 

€ all #7| ol^^ofl^ ei^ o| ^<8£ ^ Sm. 

#7] °lEifllo|>;«-cHl^. oVvD^o] 4lA|S]oi #7) ol^^o| J2j»1°. ^ ^^^l^r >M] 

#71 0|#£°j Lflif #7l O|^^oj S]^ oj^Sj 
21 1*. #7| a #?l Wli^ Ufl^ 0 J^#M -gja. E+yo] # 7 | 

2j SJb| «}^*^7l ^ ^# ^0] Uf^^c}. Q| oflofl ^ 

■& #?1 ojEi«l0l>;^.o| ^^^j^olj Jl^ ^£]2. #7| °JU]^^ #7| i#3£C} 

£ ^^ofl. a^Ji 413}°-*M n #?l o]££% $1*1 At* 3\*\<%M # 

ojElflloli^L ufl^ofl ^ ojcj. #7] °>H1=*£ o]=.«.ofl ^nfl #7| 

£3L MIS 4}#°-9 >m^°^^ o_Hfl$te o>Lfl #*« #7| oj^^o] ol 

# *Ha*w Hi?j>a #tfi^ oi§^ ^ am. 

#7l ol^ofl^r 4l#°-*jol afl^*>^ #S°J Hfl^ ^H7> *]^Sl°1. #7| «fl# 
Hr ^^*flt- A\&*\o\ S\^-o\)A\ *Jol 7^*1*1 ^# ufl a £^7} #tfl 
**ls]^ 3°1 ^ oflofl o^ d ^ >£ 7 | ufl^ H J«- #7] M) 

4 #7| U\^J$ cfl^Hl^S. HH^Slol #7j -g-3l<i] »\^<^ # 7 ] 

^-1- 7flJfl]^ a^Jl #7] = #7] Lflofl 

£* V *VC} . #7| olEiSlol^^-Oll^ #71 Hflt" Bil*}^ 7fl^7l7l- 3 

^"H 4> Xltt. ^ <4M #71 7flfll7l^- 5E. #7] 5.^.21 ^oli <^« 7 } # 

51^ ^ ? J# 7^Bl ^.^7j S-b ^3. 3. A 74| I7fl^<2f ^] 



11*7} ^3 &*fl. 3^51 #7l #7l *fl 17fl^ #7| *fl 27fl 

¥ §6fl -^3^ £lofl #7j 74| I7fl^£} #7| Til 27fl^7j <g#Sl 3*1 M°] 

M o]^S\^ i^*Vc}. #7) ol=.2} #71 SS7F #71 » 

^<H^O, S ^ ^71 «fl#^^ Tfl^C}. 
#71 7flfll7Nl^ #71 Blit^HS 7j^7f^# #7| «fl#^«# 7j 2 *> 

7}>;^F^7> 74|^ ^ SIC}. <y ojjoll 51*}^. #71 7^£-A}Jf£- #71 
J7| ^S<M <g#€ £-A}^ol2} #71 BfltlH?} #71 

^.7} Ol^Sl # Efl oil #71 ^A}e}Ol jo^. 7J3:7^1- ^^*>H^ #71 -g-*Hl ^# 

#71 ^Ul^r 7M1H7> ^-8-51^ S^/SS'si*** #71 S^/ojSg^ 
71 ^1#^- AfoH BfljgslDl ^ #3HH ^^1 #EflS S^f #*M>M ^ 

ens 7i^#^i 4H*i# #^-*f# a*m ^ sm. #7i s^/ss^^ 

71 ^t3lS/S^-t1 ^/^S^-Jr 7H1B7} ^0^i=- OJ/o^ US} #71 o]M 
i^Sf #71 »1#^- AMofl Hfl^SlDl 7M1B## ^>^1^£S ^£7il- 7f 

^ SZ^Dl. #71 iSTiir ?H1lfO| ¥<^i, >jM>2} #71 °l£*Hr 

ae« ^ am. 

#71 7l^ft ^ #Efldfl>H ^ #EflS #1 #*)§ 

<HS. *m 4W. #71 #^ #*1^ ?MH3/S*3 7l^## °J^/«]^o}~ 

<H£ W^l #71 ^ S^ofl 51611 71 ^Vf^ 

33 7Hr*V ^^^^#7V1. a^Jl #71 ^7l^^#^ S ^El 7l### ^El*>ol 
71 7l^# #71 4l#^fjiL ol-^5>^- it^Cl. 
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<y oflofl 2)t\T$, #7l #?1 # 7 1 ^ *1 1^ 

Vl. #?1 ojEl^ol^^. # 7 { T^^^l- ^ 'H-K! 7*| 274£]#. ZlBli #7) 

%^ oJ^5|^Al 41^-3-^0] # 7 | 74} 1 

EJA]2} ^7) 741 2^r^^o11^ >^7| 4Pd^#£- ^ o| ^^S]^ 

2.5. BflTl^^- ?4o| u^2)W. 

3<>l£ 2 7flS| 7lEl^# 7\7A^r ^I^tS °1£^tt ^+7fl . #7j T^B] 

# ^ mU°J 7|^#ofl cflafl ^ ^##oj ^*gs| 

#7"1 7l^#o| ^7| 7lel^# § 5N°J Tfl 2^E1^S O^S]^ 

7| Tfl 2^S|^oj)>H >^7l 7l^#oil cflofl 413^8^ ^ ^ ^^fo) ^*l4f ^ 
. Jl #7| 7l##ol ^/^^ofl ^74 #7fl# 

#?l 74] lT^^ ^| 27^^^oflA-1 ^7l ^|^2§^ ^ 

£ 74^.2.5. «U|51^H. #7| 7l^#^ o|«.^^ oj£S}^ ^O] 

W. £*h #71 7m#0] ^71 741 lT^el^oflAl #7| 741 2tJEJ^5. o|£Aj cfl7Hl 

^Efls 3°i H^^mtj. 

#71 741 lTl^^oilT^ #7) 741 Zn^^S. 7l^# oJ^*H=. t*7fl^ #71 74l 17^ 
ofl>q <^ ^5 7l^ol 7^7] ^ 1t4^#3} #7] 741 27^51^5] <2JA<>1} 

TjSl^r ^El^l ol^^.S| ol^^ vflofl ^*7fl. #71 o}£^7\ ^t\^S.S. 

#5] ^ ^TlJ. #71 71 ^#o] 7^71 ol^^^«El ^Mjoi^l #71 Tfl 2*)^^ 

^7fl# 5*}*)^. 7^71 7.1^^1-7} 71^ o)££- >tfl#^ol -t--§-^ o|£^ iflofl 
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l##o] c^:*} ^o\)M °l*°1*l^ %o) #7l #71 o\ 

#7] #71 41 l^^HMH ^o°! ^^71 ^jg^tfloii^ ^ 

^EflS. ^71 7|##Sl ^Xjl- ^+711^ #7] 4] 2^^^ofl>M ^Oj 

o]c}. £ 4U1ofl§ >j^sl S l vfl^J i 21# &£.t\#M 1^ # 

?l7* olzflofl^ #£*>^r ^AHI^ Olgfl *>^^Ol 2^3. sfl*J3»l74^ o> 

Cf, £ ^Alol]^ ^«a7flofl^ ^*J<y *1^1# 7V^] 7}ofl7fl ^- f^f 

c jo. a. iggo} (l)o] ?fl^o S t£OJ^ £l^iO|c}. £ 

t #3^. 413 £3/££3*(10). 3^*(20). 413*130). a^Jl 

Ei^oj^« (40)^ S^/SS^UO). 3*I*(20). 413*<30). a^Ji 

^dloi^« (40)^ £*H3:°s <Ums. aflpq^ ^ s. T o/«dS'o*(io)oii^ ^3 

4m(C)#°l ¥°l7.lDi. 31*(20)oflAl^ S^/^S^-^-dO) 3E^r 413* (30)^* 
Z^M^l ^Wls^-Sl ^*)*!^o] ol^o^t}. 413* (30)£- *^S] ^^^{130. 
0)# 7}7m, o1§ *jEl<Sl# (130. 140) £ 3<£SJ5^ Hfl^^J^- 4]3* (30)^ 31<>| 
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ofl tflofl ^^Ej 3-3. 33: ^3 ^r^^JZ. ojEi^ol^ 

5. 2£- 5. 12] ^h|(1)£] vfl^f ^fl^^S 32. i^olJl. S 32} 

4£- A 7 A 413^(30)5] Jfl 1^EJ^(130)^ Jfl 2*^*1(140)3 ^^£Olc+. S ^ / 
£3^(10)^ oj/o^ (IN/OUT port) (112)3 ^£7i (stocker) (116) # X#*H} 

^oln)^-o| ^-g-SJ ?H|E(c)^ 2\^£.H-£\ ^">##;*1 (automated guided 
hide ££r rail guided vehicleH) £]6fl °!/o}£ £B(H2)ol! ?MlJE 
Hsfl^ t?tflo]^^j Jfl'cf i£ (front open unified pod : FOUP) 

4» 5UJ°^. 3?HlM(C)o11^ 25nfl2] ?flo}m^O| ^J§#Efl^ ^^C}. ^£ 
(116)^ oj/o}^ £B (112)3 ^ofl Hfl^)S|D}. ( C )#ol ^S.^ 

16) uflofl-. ?HlH(C)#o| #o^^|^ *;^2\ <4Hl#(116a)2f (116) tfloflAl 

S(C)# o|^cf^ S^(H6b)ol aHAl^c*. 

(20)£- *>Jfofl StAjS)^ 741 1^*1 (120a) ^ ©IS} ^Sj^ #*Lofl 

1*13^ *1 2^^^(120b)# 7}*m. *flo|Sj#£ *| 1^1 %H (120a) ofl >| >Ml3£3°l 

=1 «|olB|»€- *H 23^<y (120b)ofl>M ?MlM(C)ofi ^tfSj7|ofl ^ # 

<H14 ^ #*flS ^7} 3^1}. *l l^^^(120a)2f jfl 2^^^(120b)ofl^ ^ 
7}>Hie(C)3 i<H# 7fl»^>^ So] iHM(128a. 128b) 7 r ^*11 ^ SJc}. >4_wj*l 

s ^^^-(120)^- ^ 51**. 

7j2t2\ ^<y(120a. 120b)ofl£. Xft^t} . 3^ ^ 

^(122a. 122b). 3£ ^(124a. 124b). aEjJl *M (126a. 126b) £ 7 r *m . 
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aV£ S*(122a)£ 7MI S ( C ) £J?-El ^o1nJ## 3*1 ^*1 (124a) £ 

'l§*>C*. W #*1 (124a) -b ^ °J-£ S*(122a) o. S «-EH oj^S] ^oJtt)s. 

#°Js1^r H*H°J# H^fl 90S 7}^*> ^£ 

BflS. 3*1 3**^. ^ #*fl^- 3*1 *fl°|2lw-E- (126)<>ll S)*ti Hiil 

o£»Ei ^MM*!*!. 321 138)oll °4afl 413^(30)^ ol£=]cJ. 

*>. 3*1 ^*1 (124a) Si 5ei]ojoili. 5 07fl°4 #^#o] ^>S=JjL. ojs. ^soj 

}^o. 7HlH<>il #5r#^ i/2o|] ^ flch 44*] #*1 

24a) <H1 ^ *>«?o|l 50dH°J ^JoU^o) ^ Si^.^ „ 413 ^£ 50ofl°1 ?flo]^ 

oil lflsfl =-A]ofl *i*gi ^ oj^ ? HIS 5.^^ %}0\^^0] 

# #*|(124a)ofl ^S]^. 3*1 3£ ^*1 (124a)-b >^#*> ?M1B.3 Tj^oj 1/27 i 

^j^j ol^-SlJ!. oJ^ioJl t^M. 5}U2] 7M]S5.^Ei V]^o\^ X]o\2]^o] *J*1 
£ ^*1 (124a) oil ^ SiCt. 

oJH^ ^1 (120a) ofl M ?WB5.tt -*fl3^-(30)S ol^S}7l 3 

*flo]2}#o1 %%S]±r ^tHM. X\ 23^(120b)oM ^101211-^ Xfl 1 

^(120a)2* nS-S. o]^S]o\ ^Bflofl^ ^#1*3. 3*1 * ^MlJEoll 

^l^-oll^ *>^7ti^s| 2000-44848 *>^^-^ = ©l 

03-80355011 711 Al^ 3^ #*l7fr *1^ ^ °JC+. 

413^(30)^ ^ol2l#oll tflofl 41^3-^1- ^^*>^. Ail^j » (30)^- ^#*> 

}o\ *JeJ^## 7^c|. ^ ^AHHUi >Hl^-^(30)^ ^ofl «Uls]^ 4} l 
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l^^^(130)ofl^ ^2^(134)2* o|£5(138)7> ^^^-(134)ofl^- 
ffl^-(134 a )^ ^^^#(134b. 134c. 134d. 134e)o| °J^5 Hfl^|Sja, o|£ 

(138) ofl^ 0)^5.^(1388. 138b) o) afl^t}. o|£5 (138) ajEji 

(134e. 134d. 134c. 134b) % *W ^o]^S.S. ^ ^SM. 3- **** 3 

^-{20)S\ ^Jtlfllol^^- (40)*}*] £^2^. o] £53; (138a. 138b) £ (138) # 

olf-S]^^ *1 13^*1 (120a)5^-lM *fl 1*1^(130)5. *11 l^S]*! (130) iflofl 
. a^Jl *1 1^^^(130)0!]^ °J El *) <>)>:«. (40) 5 3M*I## ol£*H}. 
(130) MH>H ^o]ttj§^. J^S] ^^i#(134b. 134c. 134d. 134e) ^«]<>fl>M S.^r 
m# M*\£ ^«l)A 

*l) 2^24^ (140) <H1^ *J3^(144)£} ol^5(148)7> hH^S]*!. *1 1^41(130) 
§°J*}7fl iH^Jf (144a)fif *r^2] *]eJ£#(144b. 144c. 144d. 144e)o1 
44)ofl afl^l^ji 0l^55rw(148a. 148b) o] ol£5(i48)ofl «H*l£ch 
48a. 148b)£ 9jEifl]o]^«-(40)5-¥-El *1 2;M E] € (140) 5 . *1 2^^^ (140) tflofl^ 
JL^JL 2^^^ (140)ol}vH 2^^^(120b)5 o|£*}t*. 2^*1 

40) ^lolai^-^- ^-^2} (H4b. 144c. 144d. 144e) 3*fl<H]>M 

vfloiMH -g^o] ^^^C}. 
*fl 1^^^(130)3^ ^1 2^e)^(140)o« Bfl^Sj^ zmSl 2^ 

^ aelJi $fl°l^# oi^o)^ zL^m # ^ EJ !^ 
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*J] (130)ofl>H if- (134b. 134c. 134d. 134e) l^^ (120a) 2} 

$MS. £*13.2.£ Hfl^l^Jl. *H 2*J E] (140) oil 4 ^^i#(144b. 
4c. 144d. 144e)£ ±* (40) Q W*} 3\m)M *Q 2^^^(120b)^ ^3 

af^2|*m. o]^ ^ ;y*gA) 3]oiBj#°l o|£7j^£- 

2^*1(140) ^ ol^^(l40)ofl^ HflA]Sj ol£S*©<& 1^* (148a) 2} *fl 
S$(148b)# 7^!^. l^-£(148a)£ #313 *flols^n}# oj^ji. 4 2 

5:(148b)€- #3J3 ?\\o\v)%u}^ o|£^ ^o] h^^-IbW. o]^ ^] 1^* 

48a) o] 71 ^sj ^EflS] ^o|Hll-# 3^ *il lS*(148a)ofi Jf^si ^ 7 ]^ °J 

30)ofl^ jjEj^l- (134b. 134c. 134d. 134e)o) £^2.^ ^1 1^2. ^1 

^iilS o] -oi*l J7 . 711 2^2l>y (140)o«^ *jEj£l"(144b. 144c. 
4d. 144e)ol X) 3^2l. *ll 4<^i. Tj^S ol^o^oj, 3]o]Hj#o| 

1*M*J, °jE^lo|^«-. aSlJl *1 2^e]^S &$m2.3. %^o] #1$ 

- rgo., ^fl 2 ^El^(140)of)AH *fl 15* (148a)£ °] E| «H ^ (40) . *fl 
44e). *I1 4°f°-3£(144d) . (144c) . (144b) ?J ^flol^s.^. oj^c}^, ;*fl 

13t(U8b)£ (144b) . t*l»l*f (144a) . D.*)JL *fl 2^€(120b)7j $floln]l-# 
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*fl 1^^^(130)£] ^Jffif X) 2^e1^(140)Sl 4Pfofli=- ^4 (fan 

Her unit) (180a. 180b) o) ^^o] ^Sj^(130. 140) ^ H*El^. €■£ §# 

lQt}!~ £3# ^l<>l«Vr4. £ 5£r ^U]ofl^ ^^E^y#(180a. 180b) 3} nfl7|^-l- 
82. 184)o| H^o|c}. ^E^y (180a. 180b)ofl 2]6fl &?\7} 
(130. 140)tfl oj^fls ^^^(130. 140)0)1^- lHfl7l^2} 2Ufl 
-*f7]- *1| 1 Hfl 7] ^-(182)^ ;NEJ2 §(^e) §21 £^$7]7l nfl7| 
^ n^Z^ *£°fl «Ul5lJl. *j 2^71^(184)^- ^§^1 

§0] aH7lSl^ ^£.2.3. oj^ S (148)21 «m^<>n ^^Ei^y (180a. 

Objo^El ^S\^ ^7)°} ^ lBfl7l^- (182)21 «fl7l^ofl n}£} ^)o)^(i 8 l) 

l^El^ (130) oil M *l 1°1#^(138) ^2} §7l *1 lo1£S(138) of^ofl 
2«D7|S.# **°J aj)7ls|^ eg ^1 2^e1^ (140)oll>H *fl 2<>1£ 

(148) ^^°4 §7l^ 2ol^(U8) o}?flol1 Hfl^jsl 2Hfl7lS£ -g-oH ^ ufl7l 
^ flc*. 2^^^(140)21 *1 2HH7l^(184)^ *fl 2013^(148) Hf^ofl ^ 

51^ Hfl7l^(185)2+ 9i^€ Hfl7l^(188). nfl7l*Hl88)2l 7fl«^# ^o"}^ 

i^(186). aelJl «H7l^ Un7l^(189)# 7^}^- ^H(188)^ #7] 

^^(130) ^o\] ^^1S|^. ^Ei-S-y (180a) 1- A>o]oll ^^|^ ^ flc*. 

°jE^]ol>:^.{40)^ SW^ ol^o] ol^oi^^- ^7_># *ll§*m. 3|ol^-§-o| ^ 
^#(230. 140)7> Ol=-^ ttfl cfl7Hl ic-i-Sl^. fllol^ofl B\^t\7A 
ol ty**M °jEiiq]ol^^-(40)ol]>H $flo]Hl#£] ol^ cfl7lofl ±%S\7j «> 

^EfloJU-1 ol^cHAlct. £ 6 o. ojEiBllol^" (40) ifl^f 7fl^o.S J£°1^ 
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^£o|c|. 5. 6% ojE-Jfllo|>:^ (40)ofl£. o]#^(200). o|££ o]§«- 

00). 3^1 J> in#(400)oj 7fl^slc4. 01^^(200)^- ?l]ojBi=.£ 4> §7J# *fl 
©Hi. ol=-^- (300)^ 0)^^(200)^ °]E^ol^^-(40) M)ofl>M oj§ 

7]^. ^(400)^. o|#^(200) M}S y ^€r >H13°-*I# -^o^ . fl)ojB| 

o. %o1£^ofl 21*1 1\ <e*7}*| ^Eflol|jH *jej^!-(130. U0)7J ol^slc^. o|^2. o| 
if (300) ^^(320). 7fo|£ 3|?J (340) . #2jo| 3 . aEjjL J ? : §- 

(360)1- Xtttfl*. H*fl°J<320)€- °Jt1«lol^^.(40)S| Mj^ofl tf^SfiS. **| 1*J 
^(130)5*3 X\ 2^^^(140)011 o|s-. ^ol^ ^^c*. azfloj(320) ^°fl^ 7} 
S «U<£j (340)o| ^^Sim. o|££(200)7> ?MH «]°J(340)# 

^ ol^Sli^ S eflo] (320)oJ) ^^t^. = 2fl<y (320)3 ofEflofl^ 

Ci§ ^f-x]7]^ ^-=.«.(360)7f ^ *1 ^ . ^-=-*f (360)^ 5L£\. #^ . a^Jl <SH 
«m ol-§.*V #^7} A}-§-*] 4. $m. 

5. 7-S- o|^(200)S] ^o^ll- J£c4.^i=. A^lio]c|. i 7# #£6^. o)#£ 
00)^ tfl^(220)°+ ^^(240)=- ifl^(220)-b ^*7\ A*S% tt% 7}7\ 

(ixjs^ °>^)7f Hfl^i^^. n°m 7>o]h^ ^<asi^ #5#oi 

#6"F3. T^**^ Z\B£7\ ^ £^(240)-b (220)S-*fEl ^^51 

b >Ml^°-q# Lfl2(220)S+ <g%7\V( o]^s)o] uH £ (220) S] 

*|£^ tfl^(220)ofl ^^Z\. Sj2(240)°+ ifli (220)^1 *W afl^ ( 

921 222, 242)7} ^=1^. 
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o|££(200)ir ^EliUlol^JjMiiO) tfl *1 l$\P\<$M A] 2^*1^ o|s-sjtj. *1 1^ 
h *fl l^el^ (130)2* £o]S. oJ££ (200)7} *] l^^Joi} ^o}*! a}) *q i 

(130)ol|^ -g-^ol ^tgsj ^lolnl^-o) o|£^ (200) M]S *fl 2^7^ 

27^^(140)2} fe<>1S. o|#£ (200)7} 2 ofl *fl 

00) ifl2j ?floj2l#o| o]^^ (200)^JfEi ^Lflo}^ 2^|e1^(140)S oj 
ol] 2J*}*!. 01^2.(200)^ ^*Rr i# (400) -g- oj £) jfl o] >. « (40 ) £J vfl 

^ofl Jl^ ^^1=3^. (200)7} *fl 1 ol=-sj ^Eflofl^ §^oJ 

^a}7]i=- ^# (400) -g- *1 l3*l°fl ^-o^ o]#2(200) 5Lc} ^ofl ^j^s]c| 

3n^(400)^ >fl^^ *°<M SB (640) 

^€ £-«H#(420)2> ^-tifl^ (420)51 ^o|hJ^ a}*} ^^fl ^-nfl^(420) 
Jf# = 41 ^ # (200)5. $4^}^ £-A^s.(440)# 7}*lt}. B# (400) 

45. D^i£i, °lEifl1o1>;^.(40) ^^ol} Z}*} °1#^(200)7} 

o|^^ ufl o]-£^(200)°1 o\%% 7}&t>}7) tfS* afl^l^cl. £-A}^(440)£- M}^ 
o] 141^(220)2] 3^^f# Ml^(220) LflS^ 

^71 ^6fl ^#*> in#(400) 2lofl ^-^^-(460)0] cj Tfl^ ^ ^cf. >«fl^ 

3-^(460)£ tfl^(220)2l ^ M)i(220)5l H^^3} ojrgs} ^ #1}. 

£-A}^- (440) S^ JQ&>J\S\ -£-A}7} g £-A}7} ^5]^ £?Jofl 

^•^o. 5^^(240)^1 Sl^^^S mo\7]jL. °1^£- (240)21 2l^# °}?4l 

«.Sc4. 2} £ (240) 2} ^ol€--r7} ol^^(200)7} oJ^-Sl^ 

o> 2] ^ (240) 2} *4^# tt}S} ^fcj ^ol^oj oj«.- o) EiB |]o|^«.(40)2l 
5 <g °1 *1 .2 . t}^ «Jijti=. SI £ (240) 21 21^-^2} ^2ft ^ £ 
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jA]ofl°Mfe- °Kfl?HS00)o| ^}-Sr^o] 51^(240)^ 

3# 9Kfl*H500)£- 3^(240)21 S]4^2} °J3t> 3*15. ^o]7|^ 

^# Ul£ (220)2] °J^3. S£ 3^(240)5] *1 ^ 2} ?J^7l^ oj^sj S] 2 (240) 
H}^.2.£ oVifl«>C}. oh^(5oo)£ hi#(400)2} 74] l^Hl o] 

£ (200) A^olofl Hfl^]sic|. ovtfl^(500)€- °Jtl *H°)±*r (40)°} ^ SEfe- hi # (400) 

Sl^-Dl. #^3.$. o] El ^1 01^-^(40) tflofl ji^ #ofl 
*l€ 4> al^. °Kfl=H500)2] U)^ (220) °} vfl*| o>»*>*] ^j7. £}#£• # 

i)^ (240) 51 Y}»j U}^7}^ ^# 7^o| . oHfl^(500)2l Zjo|«=, oftfl^ 

00)2} <2]^(240)2J ^»?j£t} ZjTfl ^>g^t}. °VLfi^(500)^- 

7 -}2] ^#(400) otzflofl *i;M£c}. 

°JM1=H500)£ o>i^34- o|s«.(520)o|) ^ efl 0^7} 
°J L fl ^^]~ i§ (400) >n^°-?ol §°J >M1^<^^ o> 

*}7j ^cfl ^^S- ^Eflola. (200)7} o)=.A] 

#3: (200)7} 0^^(500)11} *SA*>\7\ °1 £i (200)2] ^ 

«-Ei 9Jo}uf ^Eflojc}. oRgs* o1=-«-(520)^ °JU)^(500)S] E}^H} ^t}=l^ 
Bl=-7]o}(522)7} ^^=1 Sl^^S(528))S} B] =-7| O} (522) «2} ^E}^ ^§7| 
otary actuator) (526) ofl <2]6fl ^7M (524)5 o^ol*] ^ ^c}. ?Kfl# 

00) oj g<y Sj^ofl a}e}, o}vfl^ (500) £• °Ji-fl^tJHl>M u|7>^ <#Efl5 3^7} ^ 
c+. °JM)^ ol§«-(520)^ °J °1H1 #2}*}b|. o]2} u}^ t}°J*f 

# 7}*] ^ &C}. i 7 ofl^ o>vflnf#(500) §3 *}u}i, o_m 



55-20 



~°jmi ^ofl^ «m ^s§# ^ ^ 

. £ 8-g- «}£} °}Ml*H500)o| o>ufl #013. $Ws]o\ «|§ ^ 

MJ#(500)°£ %o|£^3 5L«1^cf. 

*U|*!J<H)*1£- °JM}»* (500)2} ^ (400) o] Z\Z\ o\^o\^(A0)S\ ^ ^ 
°fl *]£}£■ #2.5. ^SHU^- o\9\ o_Vifl5*(500)2} }t#(400)£- ^ 

ol^^sj ^ sm. °1 <LVM)^(500)^ cfls} 7JoJ 

3 7H5-*V 7} ^1 ^ °JM1 ^Eflofl^ Jl^Hl ^£ 7}^ 

?flo1^#€- o|^^(200)o« >m^^o] ^^1^1 ^Mjoflx} o]^^(200) tflofl 
ojc}. >j^^jo5. ?flol^l-o1 o]^^ (200) ^-g-Sj-Jr ^-°J °l#^(200) 
^ 21^. ^SJ^r 01^^(200)2} $}*l£r *l 1^*]*} 2^*|# 

olEi^ol^Jf (40) M}S} c}S. ^1*) QJ ^ &C}. 
*}l4S} a^^l *flo|Bl^ l^E}>y (130)o11>H 2^e}^(140)S * 

# ?«o|ji}i.^ o|£*>7| ^o\] o]^^ (200) iflofl «H#*>^ 

*H}. ol#2i2] M}£(220) 91 *}3L(240)<M Hm^oflfe ^4 Bfl#9-<222. 242)7} 
>gS}o}. Zf:Z}°] HH#^-(222. 242) ^1 ^- *fl^ (280)7} <3^t}. «H# iHSfe 

Ml^S 33 ^7)7} S4r °r#5}°l M14 nmi^r ^H7} *}-§•!] 

21^}. a em o| ^ °- 3ioj2p} ui2l(220) mi ofl ^-§-=1 #EtH]*} -yui^s} ^i 

5} o] Ml 5. ^7|°J ^5}^ afl#^«7} 7fi^S} 
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. tfl£(220) tfl£] M]^o] Ufl^SfcH ?flo]Blso| o]El^o1^«.(40) iflolM Ojs ^ 
~ifl7Hl tt}sM fi|^-o|]^ *Jol 7HH^I^I *fl 1-5.7} *}C+SJ 

^ M|3i(220) 3J 5l£(240)5l U^^ofl ^^sl afl^9-(282. 284) ^ o|S} 
13 «fl# »g«(280)## i£»1^r^- ^£°lc}. VftZ. (220) <H| ^#Sl£- H JH 
80)5f £l£(240)ofl ^£l£- Bfl# H JH(280)^- o}Eflofl>q^ tfl £ (220) ofl 

t^^r afl# >gH(280)ol] tflcfl^ ^^*>c+. £^1*1.2-5. Ml 2 (220)ofl ^Sl^r «fl 

(280)5} fi]i(Z40)ofl 1^S|^ HH# ^"(280)^ #o|** ^ ojct. «g« 
80) ^ Ml i (220) 5) H^^oll ^tl^l . ^\?\ * = ^ %^ #^)(281)# 

*]C}. §*l(281)5l #^ofli- afl#^ (222) # #6fl *=±f ^l^^o] afl^ ^« 
80) vfl«-S -S-^^ ^7} <g>85lJl. ^l(281)2j spf^ofl^- >q)^o^o1 Bfl# «J 
(280)^Ei -S-#=1^r -§-5°J #^(286)7} <g>^E}. ^(287) iflofli. #^(286) 
7fl«]*>^ ^#(282)2} ^^(282)ofl <24^^# 7}*>^ %^^-?fl(284)7> tffl*J 
c+. (282) -§-^5} #^-(286)5} cfl^Sl^s afl^SlB} ^( 28 6)^ V3€- 

3*1 # 7R1C}. (284)51 <2]i££ s-JJl (281)5] #3^oq J>^^- 

838)5} ^^SiJI E}<^ ^] (281)51 Cpj^ofl a^^(283b)ofl ^^Ef. 

^^M(284)S-£r ^H^o) ^ SI^- *m#(282)£- °J^? 

84)ofl §^11 (281) 5J ^^3} ^^^1<H #^(286)1- *1^}S^ ^i*]^ . 

*<*}M (284)21 o^Jic} 3. *Jo] 7}6fl^M «fl# ^H(280)^ Tfl^r 

o S >y-Efll- (280)51 #^-(286)^ 7flKll7l (600) ofl 5l6fl 
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S. 10-2. 7fl Ifll 71 (600) 2J ^ Ji^^r 7fl«l7l (600)^- °}^%}o] 

Jf (40) 2] H^^ofl ^A}^ ^ &t}. 7ll«l7| (600)^- i-fl^-°ti ^-7}o| ^ 
20)f- 7}*]c}. (620) tflofl-. ^=f(660)o| Sl*!^. (620)5} tf)A^ ^ 

ofl- °.^)7l- -S-<y/^#Sl^. Tlj l7fl^ (622)7} %^S\3L. (620)5} tfl^^ e}^ 

-**fl7} -S-?J £r Tfl 2711^(624)7} <g^C}. Tfl 17^(622)5} X] 27^(624) 
^ 7_}Z} ^ 7 )l4 *}4;S} ^ 3^*Kf -§-^^(602)01 oi^sjC}. ^-El% 

60)5} #^ofl^ SB (640)7} l^^t. 55.(640)^ (620)5} ^^ofl ^7*J 

£-*0 (620)51 n^-S. £^#(660)2} £H (640)^- 2TO 7412: Si 

680£ 

S 112} S. 12^ Z}Z} Hfl# ^« (280)5} ^(286)7} ^3 #Efl5} 7flifl7| 
00H) £}6I] h}|# »g« (280)^1 -£^(286)7} 7fl«<}=l -#Efl-§- J£°l^-fe- i^<>l^. 2 
*1<>M ¥flo)Bls.ol Tfl 2^e)-y (140)5. ol^^ ^ . o|££ (200) t4] 1^1*lS 
t}. ol nfl. 5. noil h^S} 7^ol u}]# ^H(280)b r±H^(284)ofl 5} 0}] 

*K^(282)ofl £lofl #^(286)7} ^©}*1 #tflS **]s}c}. 2 7fl^-(624)# * 
^^=1 §7|M o^ofl (660) £ <£#S}JZ. 5.H (640) -c- (620) S^Ei 3 

*}°.3. Sl°1 H fi# ^B(280)vflofl ^l^sl (282) # ^o} #^c}. S. 12ofl 

cAls} ^ol . «fl£ "go (280)51 #^-(286)£- 7fl*&Hjjl. 0)^^(200) M]5l 41^ 

£ (200) ^E] HU #51 0} olEifllol^Jf (40)5} H}^°.£ *^ ^ ^Ei^ol 

Jf (40)5} H}^ (42)51 Hfl#^-(£ 85} 46)5} «H#^(44)# -f-ofl 51 Hfl 

^C}. >H1^^5] «H#ol #fiS|ig. 741 17fl^(622)# #ofl §717} ^S\o\ 
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60) £ «H# HlH (280)3 ^^(282)€- (284)5] 5}6fl £^ 

86) £ ^r^. 

xfl^oJM H j)^.^ ^ bJ)£ «3«(280)5l 5l£ofl^ %oJ^^7f ^ SZcf. 

Sl£(240)5] S]^ofl igo]£^S\ nfl^^ H>^«^ £ *]A|ofl 

/H 7fl«]7l (600) oil ^ %°l£^5] 5J3# 7>^^A^ (670)7} ^1)^^. 

oflofl S\v\^. £-Sj#(660) 2} £H(640)ofl^ ^e|°J (672) o] ^sicj. £ 

B}°J(672)£ £3 #(660) 51 ojAoflAj^-El S£ (640)5) ^^7] ?J^=Ji}. «fl# Hi 
(280)7} #EflS] ^-^^(660) 3*H1>H s.*fl< 6 20)S| ^ ^^^(660)5] Qj 

2} cfl^S]^ ^7joi| ^ij. 7^ §^S]^ -^-^^(674)7} o] 

£E|#(660) 31 SS(640)o}l ^Amoi (67 2)o, o^oj -g-afl (620) <H| ^ 

sj ^<y^(674)5) + 5iL ^ ^ WW (600) S^E] afl 

(280)5 3!# J£<*l£i}. 

ofloil^^ ?flol2M-ol %oli^7f o|^^ofl ^ysj ^q)s ^E)-y 

y\ oj^^o_^ ?floinli-o| cfl7H| ^#s]^ £o) "JtJsI&c}. o}± qj ofl 

f flC}. <H oflofl o|*5i~ ^^7^U4 #^ 7>^#J°5 *fi^7| 

EflS ol^^TiM. ol^^ofl ^tfs? ^|ol^^-S 7ll^o_S ^;£7h±: %o|£^ 
^-A}S|^^ o]£o| o)«Oi^ ^ 

Cj^oH- £ 145} H 15# ^^©l ^5)^ i 

4^ ^Ms^o] o|^S)^ ^^7} ^ 25) ^H|o]^. i 15^ ^l^^ol ^ 

5]^ 2^5] ^ ofls ^^o.S £<^£r #S-?"^Ho|^. ^#ofl *flo| 
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s 0 | ?M1B(C)7> S^/^S^Jf <10)ofl ^o^t}. 3?M|HS*E1 ^]o|m#o] 

S10). ?floim#A l3^*i(120a)5 o|^Sjja. *fl 1^^^ (120a)ofl 

$n°nM ^ y^s. s^^t^sa S20). ^]oi^^«. i% 

-4] (130)5 ol^slct. ^lolsll-^. 1*} £j ^ (130) cH] M 2^51 *W 2. (134b. 134c. 
4d. 134e)^ ?\^M -g-^jo] ^sjcj(i^ S30) . oj^ofl 3]o]2^£. o]e1 

o]>i^(40)S o|^i(200)o« ^tf^. (200) 4r 

S40). ¥flolttil.° o|££(200)5^-t| JHMlcH*! ^ 2*^41(140)5 oj^sjcj. ?J|o| 
2^^^ (140)ol]xH ZfZtSj ^&li(144b. 144c. 144d. 144e)# ± 
£] ^r^o) ->tg£4tH^S3 SSO). oj^ofl 3]<>lQl#£- *1 2^^f (20)5. ol^S]<>1 ^ 
#Eflofl*l ^ #3)3. 3 #3 ^(^3 S60). old?:. a)olBl^£. ?}>flE(C)ol| 
L±*3 S70) . 

^. SWo^S] o]#°. 5^/2 5*3^(10). *fl l^^^(120a). 1*M4! 
30). ojEltflol^UO). *1 2^21^(140). 2^^^ (120b). a^JI 5<3/°i5 l 3 
(10)5 3#°fj2.£- ^£^^5 o| =oi^lc|. ^tq^o.^ $flolaj§°] 0 |^o| $]2\ 
£2.3. o\^-o]X\^ %m$.{20)S} >*fl^(30) =?Zi7\ ^ SU:?-^ . 

/j^^jo S olEiflJol^y-oj o]£^ (200) tfloflAi ^^^-^o] ^ o|C}. 

o]^#o| o|^(200) uflofl ^tfSj<H 1*^4] (130)<M *fl 2^^1(140)5 <>1£ 
ufl. ^#(460) # #6H MIS (220)5 n^^S-H %°1^7> §^5] 3. Ml 
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(220)£Jf*1 £3 «*o|£^ Sl^(240)cH] ^^sj^. o| *| l^E]^ 

30)oM §c*Jfo|| HB^l^^ ^±i(134e)f- *fl?m ^ jm. 

oflofl Sl*>£. Tfl 1^^^(130) SI 741 2^ El ^ (140) oil >H 3lo)B^ofl ^ 
^.^ol 4l^Jf (30) ^£7} £3fJ ^ Sim. ^l^cfl. £ 16<H] 

Aig *l 1^142 (120a)# 7\H Tfl l^HM (130) 

°l#5jo1 ^^o] ^«gsj z}a\ (120a)5 2 a #3 Sflo] 

§o. ^ 2 ^l^(120h)l- Tl* *1 2^el>y (140)5. ol^S)<H %%o] ^ c^xl 

0 23^*1 (120b) ^ ^ flC*. I*} el ^(130)14 ^1 2^£l^(140)oflX^ 

jq s cf§ H|A|n|S 4^ ^ Si5.nl. ^^^JJ2.S ^1 1^^^(130)1^ 

fl 2^Sl^(140)o« ^)&l2t§ ?floim#ol ^cflS ^1 

^^(130)^ Tfl 2^e)^(i40)oi]^ ^^oi ^ ^ej^o^. ^1 l*)Ei 

(130) 2* 27^E]*I (140)ofl ^]-&si^. ^ ^<Hi 45 #o]*V ^ 

^<gs]7lL4 >H5 *1lA|Bj5 5. 17ofl 

*}Sl^ (130) o\}A] QjJjL ^tg^J sflolBlso. oj t ^lo|>,«. ( 40 )# 71^ 7}] 2*] 

<y (140)5 ol^SjcH. *fl 2^E1^(140)S1 «Jif ^el^ofl>M ^<SSS1 t}A| 

EtBflol^«.(40)# *1 1^^1^(130)5 ol^^ ^ 

^AloflcH]^^ »l^^-{30) 7} 27fl2l Ao_£ ofl^ a*M 

<>m ^ 41^(30)-^ Hj-fif ^oj 3711 ol^Sl ^£|o1 371) 

^ 21^. ^l^tfl. £ 18<H] ^o) (30)oll^ Tfl 

;lel^(130). Tfl 27lEl>y (140) . 7^1 3*1 El *i (1 50)o] oliiflofl a} JfEj £aH9.05 
. 413^(30)3 ^ofl£. ^^(20)7F HflAlSlJi E^ofli=, o] jfl o] ^ (40) 7> «fl 
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^ 4* 5U^. ol ^ £ igofl £A1S1 «m *JI 2^]E]^ (140)2} *fl 3*1^ 

50)ofl^ =.oj*V ^B]^#oj BH^iS]<H xfl l;ME]^(130)ofl4 4><8^ #\o]S\^ 

olEl«]ol^» (40)<>fl>H *1 2^^(140)^*1 3^*1(150) ^ o\± i\\-\2\ 
oj£^ ^ ojc}. o]^. l^jsl-y (130) ofl^ H|i^l -g-^oj aiVe^l 4^51^- . 
2^^6{\A\ mo\$^o\ *\XS[S]±r 2# "c^t* * -M*I.2.S £ 20ofl 5.A| 

uf£} ^o] iaf-5) 31 o| 1^^^(130). °jE|iflo|:£:*M40) . ZL^JL 
^^(140)3. oj^si^^ ^sU. A 2a#^ *1 1*|BJ*J 

30). °jElfllo|>:^(40). Zl^JL *fl 3*J 3 (150) £ o^sl^ §^o| ^ 
c}. °l^r ^olsjf-olj tflofl ^ CtB £fl (recipe) S ^ 4**8*1 

^Alalltofl^i. 3^3- (20). 41^ (30) . aiMi °J E-1 *l °1 £->f (40) 7r £ 
3.2.5. °J^5 «fl^]S|^ 2.2.3. ^Sr&ch °m ^^^(20) 

ir °Jfcisfl°l;±-*f (40)7 r ^°<H1 *%7]S\3>. tf^ofl >fl33-(30m ^ afl^H]^ ^ 
7 r *I 4* 91V. 

S t}^ ojjofl o]*}^. 5. 2lofl £>M=I ^fi} ^o] 413^ (30)3 ^^^1^- is. 
/<3 £3 ^(10)21 XI 1^1¥(20)7> Hfl^iHlJl. 413^(30)3 E^Aofl^ Tfl 2^1* 
0- )S+ 25*3 /?J £3 ^-(10" )7 r BflAlsm. (30)-*r £2-3. =m** ^4*3 

S1^§(130. 140) a- 7HI 4* Xl $flo|n}=-£. (20) ofl M 4* 

^EfloflA-1 4**1 4H*1 ^sJcH ^ *r»4°J XI l^^^(130)oll^ ^ 

ol 4*^=! * XI 23^(20' )cM c+Al #efiofl*| 4^#*fl£ 

c+. XI 2a§£l 3M2]l-€- XI i^^-^(20)oflxi ^^^Bflofl>M ^*l ^eflS 3*1 £ 
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